Thymosin-β12 characteristics and function in Urechis unicinctus.
β-thymosin family comprise a series of heat-stable multifunctional polypeptides involved in actin regulation, anti-inflammation, wound healing, cell migration, angiogenesis, cardiac protection, antimicrobial processes and antiviral immunity. The roles of Tβ12 (thymosin-β12) in marine invertebrates is still largely unknown, especially in terms of antibacterial immunity. In this study, we cloned the Tβ12 gene with an ORF of 126 bp coding 41 amino acids from Urechis unicinctus. Tissue distribution analysis by qRT-PCR used TBP as reference gene showed that Tβ12 was widely expressed in all tissues, and the transcript levels were the highest in the body wall, followed by the coelomic fluid, and the lowest in the intestines and anal sacs. After LPS (lipopolysaccharides) injection, Tβ12 expression in the body was first elevated significantly at 3 h (p < 0.05), indicating that the body wall was the first defense line of the innate immune system; in the coelomic fluid, the Tβ12 mRNA levels increased after LPS injection, with a significant increase occurring at 6 h, showing that coelomic fluid functioned as the second defense line of the innate immune system. In the midgut and anal sacs, a significant increase in the Tβ12 level occurred at 24 h, suggesting that the midgut and anal sacs may act as accessory organs for the innate immune system. Moreover, U. unicinctus Tβ12 recombinants can effectively inhibit the growth of both gram-negative and gram-positive bacteria. These results indicate that U. unicinctus Tβ12 plays important roles in innate antibacterial immune responses, which can deepen our understanding of Tβ12 in marine invertebrates.